. 16S rRNA gene sequence similarity to other species of the genus Streptomyces was lower than 97 %. The genus Streptomyces was proposed by Waksman & Henrici (1943) to accommodate actinobacteria that develop branched substrate mycelium and aerial hyphae, present LL-diaminopimedic acid without characteristic sugars in the cell wall (wall chemotype I; Lechevalier & Lechevalier, 1970) . At the time of writing, the genus Streptomyces contains a large number of described species and more than 600 have validly published names (http:// www.bacterio.cict.fr/s/streptomycesa.html). Endophytic Streptomyces have been isolated from many higher plants in recent years and many of them have been demonstrated to have capacity to produce a vast array of secondary metabolites exhibiting a wide range of biological activity, such as antibiotic anti-tumour and anti-infection, plant growth promoters and enzymes (Strobel et al., 2004; Hasegawa et al., 2006; Qin et al., 2011) . In an effort to discover novel actinomycetes from coastal halophytes in eastern China, an endophytic actinomycete strain, KLBMP 1284 T , was isolated from the halophyte Tamarix chinensis Lour. The present polyphasic study was designed to establish the taxonomic status of this strain.
Healthy samples of the halophyte Tamarix chinensis Lour., collected from Nantong coast (121 u 09 38.960 E 32 u 349 24.910 N), Jiangsu Province, east of China in October 2010, were used for isolation. In accordance with the surface-sterilized method described previously (Qin et al., 2009) , the actinobacteria strains were isolated from the stems on modified tap water-yeast extract agar [3 % (w/v) NaCl added to this agar] (TWYE, Crawford et al., 1993) after a 3-week incubation at 28 u C. Strain KLBMP 1284 T was picked, purified and then maintained on yeast extractmalt extract agar [International Streptomyces Project medium 2 (ISP 2); Shirling & Gottlieb, 1966] slants at 4 u C and as glycerol suspensions (20 %, v/v) at -80 u C.
Genomic DNA was extracted from the biomass preparations and PCR amplification and 16S rRNA gene sequencing was performed using procedures described by Li et al. (2007) . The PCR product was purified and sequenced directly by an automated DNA sequencing system (ABI 3730XL). The resultant sequences were first aligned via the BLAST search program of NCBI (http://blast.ncbi.nlm.nih. gov/). Phylogenetic neighbours were identified and pairwise 16S rRNA gene sequence similarities were calculated using the EzTaxon-e database (http://eztaxon-e.ezbiocloud. net/; Kim et al., 2012) . Multiple alignments with sequences of the most closely related taxa and the construction of the phylogenetic trees were carried out using MEGA software version 5.0 (Tamura et al., 2011) , and three treeing algorithms, neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Kluge & Farris, 1969) . The stability of the clades in the trees was appraised using a bootstrap value with 1000 repeats (Felsenstein, 1985) . A distance matrix was generated using Kimura's two-parameter model (Kimura, 1980) . All positions containing gaps and missing data were eliminated from the dataset (complete deletion option). The G+C content of the genomic DNA was determined using 
Streptomyces lacticiproducens GIMN4.001 T (GQ184344)

Streptomyces morookaense LMG 20074 T (AJ781349)
Streptomyces thioluteus LMG 20253 T (AJ781360)
Streptomyces kasugaensis M338-M1 T (AB024441)
Streptomyces youssoufiensis X4 T (FN421338)
Streptomyces yatensis NBRC 101000 T (AB249962)
Streptomyces sclerotialus DSM 43032 T (AJ621608)
Streptomyces ascomycinicus DSM 40822 T (EU170121)
Streptomyces ramulosus NRRL B-2714 T (DQ026662)
Streptomyces platensis JCM 4662 T (AB045882)
Streptomyces fulvissimus NBRC 3717 T (AB184787)
Streptomyces variegatus LMG 20315 T (AJ781371)
Streptomyces spectabilis NBRC 13424 T (AB184393)
Streptomyces thermocarboxydus DSM 44293 T (U94490)
Streptomyces albogriseolus NRRL B-1305 T (AJ494865)
Streptomyces viridodiastaticus NBRC 13106 T (AB184317)
Streptomyces halophytocola KLBMP 1284 T (JQ819259 )
Streptomyces sulphureus NRRL B-1627
Streptomyces gibsonii NBRC 15415 T (AB184663)
Streptomyces almquistii NBRC 13015 T (AB184258)
Streptomyces rangoonensis LMG 20295 T (AJ781366)
Streptomyces megasporus NBRC 14749 T (AB184617)
Streptomyces macrosporus NBRC 14748 T (AB184616)
Streptomyces radiopugnans R97 T (DQ912930)
Streptomyces fenghuangensis GIMN4.003 T (GU356598)
Streptomyces nanhaiensis SCSIO 01248 T (GQ871748)
Streptomyces thermolineatus DSM 41451 T (Z68097)
Kitasatospora setae greater than 50 % are shown at branch points. Asterisks indicate branches of the trees that were also found using the maximumparsimony and maximum-likelihood tree-making algorithms. Bar, 0.005 substitutions per nucleotide position.
the method of Mesbah et al. (1989) . DNA-DNA hybridizations were performed using the fluorometric micro-well method (Ezaki et al., 1989; He et al., 2005) .
The morphology of the spore chain and the spore surface ornamentation of strain KLBMP 1284 T were observed by light microscopy (SA3300-PL) and scanning electron microscopy (S-3400N; Hitachi) using cultures grown on ISP 2 agar for 21 days at 28 u C. Cultural characteristics were observed on a number of standard media (Table S1 , available in IJSEM Online) after 2 weeks at 28 u C. Colours were determined by the methods described by Kelly (1964) . The growth temperature (4, 10, 15, 20, 28, 37, 45 and 55 u C) and NaCl tolerance [0-15 % (w/v), at intervals of 1 %] was determined on ISP 2 agar at 28 u C for 14 days. The pH range for growth (pH 4.0-13.0, at intervals of 0.5 pH units) was determined using ISP 2 medium broth adjusted with 1 M HCl, 20 % (w/v) Na 2 CO 3 and 1 M NaOH solution after sterilization, and incubated at 28 u C for 14 days. Carbon-source utilization was tested by using ISP 9 medium (Shirling & Gottlieb, 1966) supplemented with 1 % (final concentration) carbon sources. The utilization of amino acids as sole nitrogen sources was tested as described by Williams et al. (1983) . Production of acid and other physiological and biochemical characteristics were tested by using the well-established procedures described by Gordon et al. (1974) .
Biomass for molecular systematic and chemotaxonomic studies was obtained by cultivation in shake flasks on a rotary shaker (150 r.p.m.) using Trypticase Soy Broth at 28 u C for 6 days. The isomer of diaminopimelic acid and whole-cell sugar compositions were analysed using TLC according to the procedures described by Lechevalier & Lechevalier (1980) . Polar lipids were examined by twodimensional TLC and identified using the method of Minnikin et al. (1984) . Menaquinones were extracted and purified as described by Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) . Fatty acids were analysed using the standard MIDI (Microbial Identification, Sherlock version 6.0) procedure (Sasser, 1990 ) and the Agilent GC 6850 gas chromatograph. The resulting fatty acid profiles were identified using the database library TSBA6 version 6.0.
The almost-complete 16S rRNA gene sequence (1453 bp) of strain KLBMP 1284
T was compared with sequences in the GenBank database. The results indicated that the isolate belonged to the genus Streptomyces. Strain KLBMP 1284 T showed the highest 16S rRNA gene sequence similarity with Streptomyces sulphureus NRRL B-1627 T (99.43 %). The 16S rRNA gene sequence similarity to other species of the genus Streptomyces was less than 97 %. It is evident from the phylogenetic tree ( Fig. 1 ) that strain KLBMP 1284 T was clustered to S. sulphureus NRRL B-1627 T , and they formed a distinct subclade with a high bootstrap value of 100 % by neighbour-joining analysis. This relationship was also found in trees constructed using the maximumparsimony and maximum-likelihood algorithms. However, DNA-DNA hybridization revealed 46±1.4 % relatedness between strain KLBMP 1284 T and S. sulphureus NRRL B-1627 T , which is below the commonly accepted threshold value for the phylogenetic definition of different species as recognized by Wayne et al. (1987) .
Morphological observation of a 21-day culture of strain KLBMP 1284 T grown on ISP 2 medium revealed that strain KLBMP 1284
T had the typical characteristics of members of the genus Streptomyces. The isolate formed a highly branched substrate mycelium and aerial hyphae which differentiated into spiral spore chains with smooth spores (Fig. 2) . Growth of the organism was good on ISP 2, ISP 4, nutrient agar (NA) and potatoe-dextrose agar (PDA) media, moderate on ISP media 3 and 5, but poor on Czapek's agar. The colour of the aerial mycelium was yellowish to orange-yellow and the substrate mycelium was yellowish-white to orange-yellow. Diffusible pigments were not produced on any of the media tested. (Table S1 ). Growth was observed at 15-37 u C, pH 6.0-9.0 and in presence of 0-10 % (w/v) NaCl (optimum, 3 %) on ISP 2 agar. Detailed physiological characteristics are presented in the species description and in Table 1 .
Strain KLBMP 1284
T contained LL-diaminopimelic acid as the diamino acid. Whole-cell hydrolysates comprised arabinose, galactose and glucose. The major menaquinones were MK-9(H 6 ) (67 %), MK-9(H 8 ) (26 %) and MK-9(H 4 ) (7 %). The major cellular fatty acids were anteiso-C 15 : 0 (30.36 %), iso-C 16 : 0 (16.52 %), C 16 : 0 (10.65 %) and anteiso-C 17 : 0 (9.35 %).. A detailed fatty acid profile comparison of strain KLBMP 1284
T with its nearest neighbour species, S. sulphureus NRRL B-1627 T , is given in Table 2 . The phospholipid profile of strain KLBMP 1284 T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannosides, phosphatidylethanolamine, an unknown aminophospholipid and several unknown glycolipids (Fig. S1 ). The G+C content of the DNA was 71.6 mol%. These chemotaxonomic data showed that strain KLBMP 1284 T should be assigned to the genus Streptomyces.
Cultural characteristics of strain KLBMP 1284
T clearly showed that it differed from the most closely related species S. sulphureus NRRL B-1627 T (Table S1 ). Moreover, a combination of physiological and biochemical characteristics enabled strain KLBMP 1284 T to be distinguished from its closest phylogenetic neighbour (Table 1 ). In addition, the phospholipid profile and the major fatty acid contents of strain KLBMP 1284 T are clearly different from S. sulphureus NRRL B-1627 T (Table 1 -2). Together with the low DNA-DNA relatedness value, strain KLBMP 1284
T represents a novel species of the genus Streptomyces, for which the name Streptomyces halophytocola sp. nov. is proposed.
Description of Streptomyces halophytocola sp. nov.
Streptomyces halophytocola (ha.lo.phy.to9co.la. Gr. n. hal, halos salt; Gr. n. phyton a plant; L. suff. -cola inhabitant, dweller; N.L. n. halophytocola inhabitant of a halophyte, Tamarix chinensis Lour.). 
108770
T ) was isolated from surface-sterilized stems of a coastal halophyte Tamarix chinensis Lour. collected from the city of Nantong, Jiangsu Province, east China. The DNA G+C content of the type strain is 71.6 mol%. *Summed features represent groups of two or three fatty acids that cannot be separated by GC with the MIDI system. Summed feature 1comprised C 15 : 1 iso H/C 13 : 0 3-OH; summed feature 3 comprised C 16 : 1 v7c /C 16 : 1 v6c; summed feature 5 comprised C 18 : 2 v6, 9c /C 18 : 0 ante; summed feature 8 comprised C 18 : 1 v7c /C 18 : 1 v6c; summed feature 9 comprised C 17 : 1 iso v9c /C 16 : 0 10-methyl.
